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The last of these not only has remarkably small coefficients but also has a root 
more nearly equal to 7 than we had any right to expect, namely z = 3.1415925. 

The last four equations may be combined to satisfy various further conditions. 
For example, F; — 2D, gives us the third degree equation 


412° — 8727 — 892 — 133 = 0. 


Or we may obtain an equation making a still closer approximation. Thus, 
3D, — F; gives the equation 


4a4 — 722° + 1252? + 1352 + 185 = 0, 


which has a root equal to 3.1415926557, the value of z being 3.1415926536. Or 
various other conditions might be imposed. 

For the degree of accuracy used here the computation is rather laborious. If, 
however, only a single third degree equation is desired and not more than four or 
five significant figures in the root, the work is not long, especially if the powers 
of x at the beginning are found by logarithms. 


NAPIER’S LOGARITHMIC CONCEPT: A REPLY. 


By FLORIAN CAJORI. 


In the Mathematical Gazette of May, 1915, page 78, Professor H. S. Carslaw 
quotes the following passage from my article: “A History of the Exponential 
and Logarithmic Concepts,” in the AMERICAN MaTHEeMATICAL Montaty of 
January, 1913, page 7: 


Letting v = 10’, the geometric and arithmetic series of Napier may be exhibited in modern 


notation as follows: 
1 1\2 1\" 
0(1-5),0(1-2), 


0, 1, 2, n; 


The numbers in the upper series represent successive values of the sines; the numbers in the 
lower series stand for the corresponding logarithms. Thus log 10’? = 0, log (107 — 1) = 1, and 
generally, log [107(1 — 10-”)"] = n, where n = 0, 1, 2, «+>. 


Professor Carslaw says: “This statement is incorrect. In Napier’s Tables 
the logarithm of (10’ — 1) is not 1. It lies between 1 and 1.0000001, and he 
takes it as the mean between these two numbers, namely 1.00000005.” 

In reply to this I desire to make the following remarks: (1) In my article I 
did not explain at all Napier’s computation; I aimed to explain his logarithmic 
concept. Napier’s theory rests on the establishment of a one-to-one corre- 
spondence between the terms of a geometric series and the terms of an arithmetic 
series.! But, it 2s not possible to write down two such series which represent exactly 
the numbers arising in Napier’s computations. Professor Carslaw himself admits 
that, in Napier’s computations, “the numbers are not exactly in geometrical 


1 See Napier’s Constructio (Macdonald’s edition), page 19. 
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progression” (p. 82). Professor Carslaw remarks also that “when he (Napier) 
comes to define the term logarithm, he takes a new point of view altogether, and, 
though his logarithms nearly agree with those defined above, they do not do so 
absolutely.” 

I wrote down the two series quoted above, believing that they exhibited, all 
things considered, Napier’s theory in its simplest and truest light. Professor 
Carslaw says that my exposition is “incorrect.” 

(2) I claim that the two series exhibit correctly the meaning of the word 
logarithm—‘“ the number of the ratios.”! The logarithm n indicates the number 
of the ratios in the antilogarithm »(1 — 1/v)". 

(3) I claim further that even according to Napier’s computations, as explained 
in his Constructio, page 21, my statement is not “incorrect.” When speaking 
of upper and lower limits of the logarithm of a given sine, Napier says: 


“The limits themselves differing insensibly, they or anything between them may be taken 
as the true logarithm. Thus, in the above example, the logarithm of the sine 9999999 was found 
to be either 1.0000000 or 1.00000010, or best of all 1.00000005. For since the limits themselves, 
1.0000000 and 1.0000001, differ from each other by an insensible fraction like 1/10000000, there- 
fore they and whatever is between them will differ still less from the true logarithm lying between 
these limits.” 


Napier here admits 1 as a value of log (10’ — 1) which differs “insensibly” 
from the true value. The true value demanded by his theory of moving points 
is neither 1 nor 1.00000005; it is a little greater than the latter. 

(4) I cheerfully admit that taking log (10’ — 1) = 1.00000005 would have 
been “best of all” for the purpose of exhibiting somewhat more closely the results 
of Napier’s computation. The first 101 numbers from 10’ to 9999900.0004950, 
found in Napier’s “First Table” in the Constructio (pp. 13, 22), are in geometric 
progression; Napier assigns multiples of 1.00000005 as their respective logarithms. 
But for reasons mentioned above, taking 1.00000005 as the first term of an 
arithmetical progression does not accurately reproduce all of Napier’s results 
of computation. Moreover, 1.00000005 would have been less satisfactory than 
1 for the purpose of exhibiting the notion of “the number of the ratios.” I still 
think that in a very brief exposition, such as I gave in the article quoted, Napier’s 
logarithmic concept is made plainer by the two series as I gave them, than by the 
introduction of eight-place decimals in each term of the arithmetic series, which 
complicate the bird’s-eye view, without showing with absolute accuracy Napier’s 
tabular results.2 That my exposition is “incorrect” I cannot admit. 


1 Professor Carslaw and I interpret the word “ logarithm’ as meaning ‘the number of the 
ratios.” Some writers prefer another derivation, namely, ‘‘ratio-number” or ‘‘ number associated 
with ratio.” 

2 T seize this opportunity to state that the two Latin definitions of logarithms quoted in my 
article in the AMeRicAN MatuematicaL Monraty, Vol. 20, 1913, page 7, are the phrasings 
given by Briggs and not by Napier. 
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A NOTE ON THE CALCULATION OF EULER’S CONSTANT. 
By GOLDIE HORTON, University of Texas. 


Euler’s constant, which plays an important réle in the theory of gamma func- 
tions, is usually defined by the relation ‘ 


Its direct calculation from this definition is impracticable, and it is actually 
computed by means of the asymptotic expansion 


= lim — log n — (1) 


where the B’s are the Bernoullian numbers, the error being less than the first 
term omitted.! The proof of (1) is a delicate matter, however, and it seems there- 
fore worth while to call attention to the fact that 7 can be calculated as readily 
as m or log n to three or four places of decimals, if one makes use of an idea em- 
ployed in Cauchy’s integral test. This method, which is applicable to all con- 
vergent series of positive monotone decreasing terms, depends upon the fact that 
from Cauchy’s test it follows immediately that both 


f Umdm and + f 
1 n 1 n+1 


approximate >, wm» with an error less than f Umdm, and hence less than wp,.! 
1 n 


we see that 


approximates to Euler’s constant with an error less than 


\ +2 n 
For n = 5, this gives y = .58249 with an error less than .01487; for n = 10, 


vy = .57948 with an error less than .00429; for n = 20, y = .57779 with an error 
less than .00115. 


- Applying this to 


or 


1 See Wm. Shank’s paper, ‘‘On the Calculation of the Numerical Value of Euler’s Constent: id 
Proceedings of the Royal Society of London, Vol. XV, p. 429. 
1 In these integrals the definition of the function wu», is extended so that it relates to the con- 
. tinuous variable m in such wise that um is a monotone decreasing function of the continuous 
variable m. 
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THE RETIREMENT OF SIR THOMAS MUIR. 
By C. T. LORAM, Durban, South Africa. 


The retirement of Sir Thomas Muir, Kt., C.M.G., M.A., LL.D., F.R.S., etc., 
from the office of superintendent general of education for the province of the 
Cape of Good Hope, South Africa, which took place on June 30, 1915, is an event 
of interest, not only to educationists, but to the mathematical world. Sir 
Thomas was born in Lanarkshire, Scotland, on August 25, 1844. He was 
educated at Wishaw Public School and Glasgow University. From 1868 to 
1871 he was sub-warden of College Hall and mathematical tutor at St. Andrews 
University, Scotland, from which position he proceeded to the principalship of 
the mathematical and science department of the famous Glasgow high school. 
In 1892 he was appointed superintendent-general of education for Cape Colony. 
In this capacity Sir Thomas had control over a system of some 4,500 schools 
with an enrolment of more than 250,000 pupils. His tenure of office was co- 
incident with a period of social change, political unrest, and war unparalleled in 
the history of South Africa. That he was able to keep his health and energy 
unimpaired through this period is due partly to a native physical and mental 
strength, but largely, in his own opinion, to the fact that he was able to forget 
the cares of office in his mathematical studies. In addition to the great work 
of building up a sound and lasting educational system in South Africa, Sir Thomas 
rendered important services to art and letters as vice-chancellor of the University 
of the Cape of Good Hope, in which office he had the honor of conferring the degree 
of LL.D. upon King George V (then Duke of Cornwall and York); as chairman 
of the board of trustees of the South African Public Library and of the South 
African Art Gallery; as trustee of the South African museum; and as president 
of the South African Fine Arts Association and of the Capetown Chamber 
Music Union. 

As a student of mathematics Sir Thomas has for nearly half a century done 
continuous and valuable original research in mathematics, and is possibly the 
greatest living authority on the subject of determinants. For his work in this 
field he received the degree of LL.D. from Glasgow, in 1882 was elected a Fellow 
of the Royal Society of London, and twice won the Keith Medal of the Royal 
Society of Edinburgh. He is also a Fellow of the Royal Scottish Geographical 
Society, and a past President of the South African Association for the Advance- 
ment of Science. 

The great esteem in which Sir Thomas Muir was held by the people of South 
Africa is reflected in the text of the presentation address which was made to him 
on the eve of his retirement, and signed by 104 inspectors, instructors, and 
members of his office staff. 

“On your relinquishing the post of superintendent-general of education, the 
members of the staff of your office and of the body of inspectors and instructors 
desire to record their high esteem of your work as their official head, and of 
your personal worth. 
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“The value and extent of your original work as a mathematical investigator 
and historian are known throughout the scientific world and have gained you 
the highest distinction. 

“Your wide range of scientific knowledge and your discriminating appreciation 
of literature, music, and art have borne rich fruit in the control which you have 
exercised over the South African Public Library, the South African Museum, 
the Art Gallery, the Chamber Music Union, and similar institutions in the city 
of Cape Town. 

“We do not venture to estimate the value of your labors as the head of the 
system of public education in this province to the government under which 
you have served, to the body of school managers and teachers who have been 
guided by you, and to the whole community of this province and of South Africa 
generally. A true estimate of the value of that work will be possible only at a 
later date, when sufficient time has passed to show on what sound and lasting 
principles you have raised the educational fabric of the Cape Province. 

“Tt has been your duty to shape our school system during a period marked 
by social change and economic growth, by political unrest, and by the calamity 
of war. How faithfully and successfully, uninfluenced by any purely political 
or sectional interests, you have discharged that duty—by the exercise of wide 
knowledge, unswerving impartiality, clear judgment, thoughtful prevision, 
unflinching determination and unabating personal energy—will certainly be 
more fully recognized hereafter. We whose privilege it has been to be associated 
with you in the great work as subordinates, have had the opportunity of watching 
the inception of your wise plans, of observing their growth, and of noting the 
far-sighted prudence, resolute persistence, and administrative tactfulness with 
which they have been accomplished. 

“To each of us our association, in however humble a capacity, with you in 
your work has afforded a constant revelation of intellectual power and force of 
will, and has ever provided an incentive to thoughtful consideration, sound 
judgment, and earnest endeavor. 

“To all of us your retirement from your life-work is a matter of deep regret, 
more especially when we consider that your physical and mental powers display 
all the energy of youth. And we regret it yet more when we realize that at the 
present juncture in the history of South Africa there is needed for the wise 
coérdination of its various school systems such a strength of purpose, width of 
knowledge, and ripeness of experience as we find in you alone. 

“Tt is a cause of gratification to us to know that the release from official life 
which has been accorded to you finds you still so well able to enjoy and use the 
leisure which you have so richly earned. That leisure we trust you may for 
many years be able to devote to the lasting benefit of many of the interests of 
your adopted land. 

“In taking leave of you as our official head we desire to assure you of our 
very deep respect, of our lasting esteem, and of our most cordial wishes for your 
personal happiness.” 
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ANNUAL MEETING OF THE CALIFORNIA SECONDARY SCHOOL 
TEACHERS OF MATHEMATICS. 


By HENRY W. STAGER, Fresno Junior College. 


The Monrtaty is pleased to publish this report in full of a secondary association meeting 
for the following reasons: (1) Because of the advanced type of papers presented; (2) because of 
the exhibition of serious and thoughtful codperation between the representatives of the secondary 
schools and the higher institutions of a great state, with the sole purpose of creating and main- 
taining high standards in the teaching of mathematics; (3) because of the explicit recognition by 
a state university of autonomy in the secondary schools with respect to “correlated” or “tandem” 
teaching of algebra and geometry; and (4) because of the example set by this association with 
respect to its ‘reading course” for teachers. 


The annual meeting of the Mathematics Section of the California High 
School Teachers’ Association was held at the University of California in the 
summer of 1915. The attendance was the largest in the history of the section. 
At the first session, the principal address was given by Professor C. J. KEYSER 
of Columbia University on the topic: “The Human Worth of Rigorous Thinking.” 
The keynote of this very inspiring address may be given in the short quotation: 
“What I wish you to see here is that science, and especially mathematics, the 
ideal form of science, are creations of intellect in its quest for harmony. It is as 
such creations that they are to be judged and their human worth appraised.” 
“Certain Aspects of Engineering Mathematics” was the title of the second 
address by Professor BaLpwin M. Woops, of the University of California. 
This paper presented some of the ‘difficulties necessarily attendant upon the 
efforts of the teacher, a person of supposedly mental type, in instructing the 
future engineer, who is to be a man of motive type, with particular application to 
that period of discouragement in the course, when the student has gained a more 
or less mechanical grasp of the subject and when, on account of the difficulties in 
attempting to apply his knowledge, he feels he is making no progress. The 
discussion brought out by this paper was a valuable contribution to the program. 

The second session was devoted entirely to the report of the Committee on 
entrance requirements, of which Professor Henry W. StaGeEr, of Fresno Junior 
College, was chairman. The report was followed by an exceedingly lively dis- 
cussion, in which every person present took some part, among those present being 
several members of the mathematical faculty of the University of California. 
The essential arrangement was heartily concurred in by all, the main objections 
being only to minor points. At the close of the discussion, the report was adopted 
with only one dissenting voice, and the Section recommended the adoption of 
the requirements as outlined by all the universities and colleges in the state. 
The committee was continued for the purpose of promoting the adoption of the 
report by the proper authorities. The plan in its entirety follows: 


I. Evementary Marsematics, 2 credits (two full years’ work). 


The fundamental operations of algebra, including the laws of exponents for positive and 
negative integers, synthetic division, the various methods of factoring, with applications, simul- 
taneous equations of the first degree with problems involving their solution, simple quadratic 
equations (solution by factoring especially), linear functions. An important aim in this require- 
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ment should be to acquaint the pupil with the notion of functionality, mainly through the early 
and continuous use of graphical methods. 

The usual theorems and constructions of elementary plane geometry, with the simple 
trigonometric ratios and their applications in connection with the treatment of similar triangles, 
the different methods for determining 7. The solution of original exercises, including problems in 
loci and applications to mensuration, should be emphasized. 

The topics of this requirement may be given in succession, or in a correlated course, at the 
option of the teacher. 


II. Apvancep Martuematics, Part 1, 1 credit (one full year’s work). 


Supplementary studies in plane geometry, including topics in modern geometry, and the 
fundamental propositions of solid and spherical geometry. The ability to apply geometry to 
practical problems is important in this requirement. 

The development of the general formule of plane trigonometry, with applications to the 
solution of triangles and the measurement of heights and distances; also the fundamental formule 
of spherical trigonometry, with applications.! Practise in computation with logarithmic tables. 


III. Apvancep Maruematics, Part 2, 1 credit (one full year’s work). 


Determinants of the second and third order; synthetic division; remainder and factor 
theorems; quadratic equations; both single and simultaneous (both graphical and algebraic 
treatment); theory of exponents; radicals; ratio and proportion; variation; arithmetic and i 
geometric progressions; elementary theory of logarithms, with practise in computation; complex 
quantities; theory of quadratic equations; the binomial theorem for positive integral exponents. 

The fundamental methods of plane analytic geometry. The straight line and circle, and the 
simpler properties of the conic sections. Problems in loci. The graphical solution of equations. 

The topics of this requirement may be given in succession, or in a correlated course, at the 
option of the teacher. 

This requirement should be given in the fourth year. 


The Committee on Progress, consisting of M. A. Plumb, of the California 
School of Mechanical Arts, San Francisco, Miss S. L. Gilmore, of Antioch, 
R. E. McCormick, of Bakersfield, G. E. Mercer, of Palo Alto, and Professor 
H. W. Stager, of Fresno, presented the revised Reading Course for 1915-1916, 
with the preface that the purpose of the course was to arouse a greater interest 
in mathematics rather than to increase the teacher’s knowledge of mere mechan- 
ical methods of presentation. The course follows: 


A. Books for careful reading and study. 
I. Books of easy grade. 
1. Casort: A History of Mathematics. 
2. Smrru-Karprnsxi: The Hindu-Arabic Numerals. 
3. WuiTeHEAD: An Introduction to Mathematics. 
4. Lopar: Easy Mathematics. 
II. Books of medium grade. 
5. Batu: Mathematical Recreations and Essays. 
6. BeMaNn AND Smiru: Klein’s Famous Problems in Elementary Geometry. 
7. Youne: Fundamental Concepts of Algebra and Geometry. 
8. Fine: The Number-System of Algebra. 
III. Books of more advanced grade. 
9. Youne: Monographs on Modern Mathematics. 
10. Mannine: Geometry of Four Dimensions. 
B. Books for reference. 
1. Morrrz: Memorabilia Mathematica. 
2. Porncar#&: Science and Method. Translated by Francis Maitland. 


1 This topic is optional with the teacher, to be treated if time permits. 
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C. Journals. 
1. Tae Marsematics Tracuer, Syracuse, New York. 
Especially commended to those teachers who teach only elementary algebra and 
plane geometry, or who are not specialists in mathematics. 
2. Toe American Matuematicat Monraty, Chicago, Illinois. 
Especially commended to teachers of trigonometry and advanced algebra and to 
all teachers of mathematics in colleges. 


The session adjourned with the election of Principal A. G. Grant of the 
Ferndale High School as Chairman of the Section for the ensuing year. 


BOOK REVIEWS. 
SEND ALL BOOKS FOR REVIEW TO Proressor W. H. Bussry, University of Minnesota. 


Problems in the Calculus, with Formulas and Suggestions. By Davin D. Lets. 

Ginn and Co., 1915. xi-+ 224 pages. $1.00. 

This book is one of the mathematical texts for colleges edited by Professor 
Percy F. Smith, of the Sheffield Scientific School of Yale University. It is 
designed to be a graded collection of problems covering the entire field of the 
calculus as it is taught in American colleges. Every teacher of the calculus at 
times teels the need of a collection of supplementary problems which are not 
in the textbook which his class is using. This book by Mr. Leib is the out- 
growth of lists of problems prepared by him from year to year to supplement the 
textbook used in Sheffield Scientific School. Preceding each set of problems is a 
brief introduction in which new laws and formulas to be used are stated without 
proof. There is also a discussion of the technique involved and of the errors 
most likely to be made by students. Here is a specimen introduction. It 
precedes Exercise X LI, Indeterminate Forms,0/0. “If afraction f(x)/F(x), where 
numerator and denominator are both functions of 2, assumes the indeterminate 
form 0/0 for a particular value of z, its limiting value may be found by differ- 
entiating f(z) for a new numerator and F(x) for a new denominator, giving 
f'(x)/F’(x). If this form is still indeterminate, repeat the process. In the case 
of trigonometric functions it is frequently desirable or necessary to change the 
form of the functions before differentiating. Note that you do not differentiate 
the fraction. Evaluate each of the following for the value of x given. (Assure 
yourself first that the forms are indeterminate.) ” 

Answers to a large number of the problems have been omitted purposely. 
“The general plan is to give the answers to one or more examples of each type so 
that the student may attack further examples of a similar nature with increased 
confidence. Other answers have been omitted so that the book may be used 
in tests and in work where it is not desirable for the student to have the answers.” 

This practice of omitting many of the answers seems of doubtful value to the 
reviewer who believes in textbooks with answers to almost all problems. The 
student can teach himself so much more if the answers are given. No teacher 
has time to find all the errors of his students, and the student may be able to find 
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his own if he knows that he has made any. If no answers are given, the student 
works a problem and does not know whether it is right or wrong until he comes 
to class. There are problems, like problems in finding the integral roots of 
equations or problems in factoring in elementary algebra, which are of such a 
nature that the answers, if given, supply the student with too much information 
as to the method of working the problem. But there are not many such in the 
calculus. Furthermore, if the answers are not given, and if the same textbook is 
used for several years, the number of second-hand books in use gets to be con- 
siderable and these have many of the answers marked in by students. Then 
the students in the class are not all on the same footing with respect to answers. 
Some of them have the answers and some do not. This use of second-hand books, 
with many answers marked in, is likely to interfere with the use of this book of 
problems in tests as is suggested by the author in the quotation given above. 
The book is much more pretentious than the “Problems in Differential 
Calculus” published by W. E. Byerly in 1895. A good bibliography of problem 
books in the calculus, mostly in German, is to be found in the Bulletin of the 
American Mathematical Society, June, 1914. 
W. H. Bussey. 


UNIVERSITY OF MINNESOTA. 


PROBLEMS AND SOLUTIONS. 


Epirep sy B. F. R. P. Baker. 
[Send all Communications to B. F. FINKEL, Springfield, Mo.] 
PROBLEMS FOR SOLUTION. 


ALGEBRA. 
452. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 
Find in the form of a continued fraction the positive root of the equation x? — 2x — 5 = 0. 


453. Proposed by A. J. KEMPNER, University of Illinois. 

Is the series whose terms are the reciprocals of all positive integers not containing the figure 
0, convergent or divergent? 

454. Proposed by C. N. SCHMALL, New York City. 

Prove that a number is divisible by nine if, and only if, the sum of its digits is divisible by nine. 


GEOMETRY. 
483. Proposed by LAENAS G. WELD, Pullman, Illinois. 


A circle is inscribed in a triangle. In each of the three spandrils exterior to the circle another 
circle is inscribed; in the remaining spandrils three other circles; and so on ad infinitum. Show 
that the sum of the areas of these circles is given by the formula: 


484. Proposed by NORMAN ANNING, Chilliwack, B. C. 


Show that when spheres of uniform size are packed in the closest possible manner there is, 
in the interior of the mass, about 26 per cent. of voids. 
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485. Proposed by NATHAN ALTSHILLER, University of Colorado. 
Find the surface generated by the orthogonal projection of a given line upon a variable 
plane turning about a fixed axis. 


CALCULUS. 


403. Proposed by C. N. SCHMALL, New York City. 


A paraboloid of revolution generated by the curve x? = 4ay, contains a quantity of water 
such that if a sphere of radius r be dropped to the bottom, it will just be covered by the water. 
Show that if the volume of water used in this experiment is to be a minimum, then we must 
have a = 


404. Proposed by B. J. BROWN, Victor, Colorado. 
Solve the differential equation, (x? — y*)(1 + dy/dx) = 2ry(1 — dy/dz). 


MECHANICS. 
321. Proposed by E. J. MOULTON, Northwestern University. 


The attraction, A, in any given direction, due to a homogeneous sphere, on a particle at the 
center of the sphere, using the Newtonian law, is obviously zero. Find the error in the following 
method of computing A. Take cylindrical coérdinates with origin at the center of the sphere; 
let the z-axis extend in the direction of the attraction to be computed, and let r, 6 be the polar 
coérdinates used. Let 6 be the density and R the radius of the sphere, and k the constant of 
gravitation. Then 
=VR2—22 kérzdodrdz 


6=0 {r? + (1) 
=, r=V 

= [52 +1] ae (3) 

= 4nkéR. (4) 


322. Proposed by FRANK R. MORRIS, Glendale, Calif. 


A pole of uniform size and weight throughout its length stands in a vertical position. The 
height of the pole is h and weight w. It hinges at the base and falls, passing through a horizontal 
position. At the moment it reaches the horizontal position, how far from the base is the maximum 
vertical force tending to break the pole? How great is this force? What is the horizontal force 
at the same position in the pole? 

323. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 


Two equal bodies are placed on a rough inclined plane, being connected by a light inelastic 
string; if the coefficients of friction are respectively 14 and 14, show that they will both be on the 
point of motion when the inclination of the plane is sin (7/25). 

NUMBER THEORY. 
239. Proposed by HAROLD T. DAVIS, Colorado Springs, Colorado. 


Give a general method for determining the solution in integers of the equation 
— (n+1)+y=0. 
where r and 7 are positive integers. 


240. Proposed by J. W. NICHOLSON, Louisiana State University. 
If the roots of z* — px + q = 0 are rational, prove that 4p — 32? is a perfect square. 


. 
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241. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 
If a? + = c, where a, b, and c are integers, then prove that abe will be a multiple of 60. 


In the next issue we shall reprint all unsolved problems in Number Theory published since 
January, 1913. They are numbers 191, 192, 196, 198, 201, 202, 205, 208, 209, 211, 214, 217, 
219, 221, 222, 223. Please have these in mind. Ebprrors. 


SOLUTIONS OF PROBLEMS. 


ALGEBRA. 


433. Proposed by B. J. BROWN, Student at Drury College. 
Prove that, if all the quantities, a, b, etc., are real, then all the roots of the equati ns 


h g 
= 0, h i—2 f =0 
g J e-s 


h 
h 
are real; and generalize the proposition. 


Sotution By Wm. E. Heat, Washington, D. C. 
The first equation may be written 


(222) 


Since the second member is the sum of two squares and so can never become negative, if 
a, b, and h are real, it follows that both roots are real. 

The second equation is proved, in Salmon’s Modern Higher Algebra, 4th edition, page 28, = 
to have its roots all real. 

The general equation, of which the above are special cases, is shown on page 48 of the same 
work to have all its roots real. 


_ Thus also referred to by A. M. Harpina. 


442. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 


Show that the sum of n terms of the series 1/2 — 1/3 + 1/4 —1/6+1/8 —1/12+--- 
is 1/3[1 — (1/2)"%] when n is even, and 1/3[1 + 22(1/2)"”*+] when n is odd. 


SotuTion By C. Nicuots, Chicago, IIl. 


(1) When nis even. Grouping the terms successively by twos, we have a series of n/2 terms 
from which the factor (144 — 44) may be removed, thus, 


The series in brackets is geometrical, and we have the sum 


1 
% 


(2) When n is odd. Then the sum of n +1 terms can be written by (1), using n +1 for n. 
If now we add the (n + 1)th term to this sum, we shall have the sum of n terms, since the (n + 1)th 
term is negative. This gives 


= Wil + 
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The last result was incorrectly stated by the Proposer. 

Also solved by Hersert N. Carterton, J. A. Caparo, F. L. Grirrin, Frank R. Morris, 
G. W. Hartwe C. E. Horne, H. C. Feemster, Horace Oxson, J. V. Baca, H. L. Acarp, 
and the PRoPosEr. 


GEOMETRY. 


427. Proposed by F. CAJORI, Colorado College. 

In S. Gross’s linkage for trisection of angles, shown in the figure (KL’ and KM’ being the 
trisectors of A’KI’), C is fixed on KL, also F on KM; at starting, C and D coincide, also F and G; 
D slides on KL, G slides simultaneously on KM; if E moves along a perpendicular to AJ erected 
at K, find the loci of B and D. 


Sotution By J. W. Ciawson, Collegeville, Pa. 


Denote length of KC by b, EC = CB = BAbya. Now KA = b, and, projecting the broken 
line KCBA on KA, 


b cos z/3 + a cos 7/4 + a cos 52/12 = b. 
b = 2a cos 2/12. 


Denote length of KD’ at any time by r, angle HKD’ by 6, angle E’C’K = E'D'C’ by y. 
Then r + 2a cosy = b. But, by the law of sines, 


Hence 


sin (6+ ¥) 
sin 6 a’ 
Solving for cos y, 
Hence, 
r —b+ 2bsin? 6 = F 2cos @ Va? — b sin? 6, 


(r — b cos 20)? = 4 cos? 6(a? — b? sin? 6). 


_ is the polar (r, 6) equation of the locus of D’ with respect to KE as initial line and K 
as pole. 


Again, by the law of cosines, KB” = b? + a? — 2abcos y. Denote length of KB’ by p and 
Z EKB' by ¢. The equation just written becomes 
— a? — cos $)? = 2b%(1 + cos ¢) 


This is the polar (p, ¢) equation of the locus of B’ where KE is initial line and K is pole. 


463. Proposed by NATHAN ALTSHILLER, University of Washington, Seattle. 


Through a given point, to draw a line that cuts off on the sides of a given angle two segments 
the sum of which has a given value. 


, 
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SoLution By J. A. Caparo, University of Notre Dame. 


Let Z O be the given angle, P the given point, OA = k half the required length. 

Construction. Let OC bisect the given angle. Draw AZ 1 to OA and AV 1 to OC, thus 
making OL = OA. On PE as a diameter describe a circle intersecting AL at U and H. Then 
PH and PU are the required lines. 


Proof. Draw ES, ET and draw EL which will be 1 to OL. The quadrilaterals EHAS and 
EH = are inscriptible in circles since SAE and EHS; EHT and ELT are right angles. 
ence, 


ZSEA = 2 AHS = ZTHL= ZTEL and A ELT = A EAS. 


Then ES = ET, HS = HT and AS = TK = TL, where TK is parallel to OA. 
But, OA + OL = 2k by construction. Hence, 


OA+AS+OL—AS=2k or OA+AS+O0L — TL = 2k, 
and finally, 
OS + OT = 2k. 


The line PU produced cuts from the given angle segments whose difference is 2k. The proof 
is the same as the above. 


An excellent solution was given by Professor F. L. Grirrtn, of Reed College, 
the proof of which involves the calculus. 


Using the same construction as in Professor Caparo’s solution, he notes the fact that, after 
the point E is located, the rest is merely the well known construction of a tangent to a parabola 
from a given point. This parabola, which has OC as its axis, E as its focus, and AL as the tangent 
at its vertex, is the envelope of the whole family of lines cutting off on the sides of LO two segments 
whose sum is 2k. Thus, the required line is merely that tangent to this parabola which passes 
through the given point P. 

This point of view brings out the discussion that there is no solution, one solution, or two 
solutions, according as the given point P lies within, on, or without the parabola. If P lies 
outside the given angle, as in the figure above, then one of the lines, as PU, will cut one side of 
the angle produced through the vertex, but the sum will still be 2k if we call this segment negative. 
Professor Griffin also gives a solution involving analytic geometry but not the calculus. Others 
may be interested to work out both of these solutions. Enprrors. 

Also solved by A. H. Hotmss, Paut Capron, J. W. Ciawson, and N. P. Panpya. 


468. Proposed by ELMER SCHUYLER, Brooklyn, New York. 


Given two circles and a straight line, to draw a circle tangent to the line and coaxial with 
the two given circles. 
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SoLuTion By NATHAN ALTSHILLER, University of Colorado. 


Let r be the radical axis of the two given circles 71, y2, and P the point of intersection of r 
with the given line, 1. The tangents drawn from any point of r, and in particular from P, to all 
the circles of the coaxial system determined by 7: and +s, are all of equal length, when measured 
from P to the respective points of contact. On the other hand, the centers of all the circles 
coaxial with the two given circles, lie on the line of centers c of these two circles. 

The above suggests the following solution of the problem: 

From the point P draw a tangent to one of the given circles. Let S denote the point of 
contact. Onl lay off two segments PT and PT” such that PT = PT’ = PS. The perpendiculars 
to l erected at 7 and 7” will meet the line of centers c in the centers C and C’ of the two circles 
satisfying the conditions of the problem, the respective radii being the segments CT and C’T7”. 

This construction is applicable whether the given circles are tangent to each other, or cut 
each other in real, or imaginary points. 

The problem has, in general, two real solutions. 

An interesting special case arises when the line / is parallel to the radical axis r, and hence 
perpendicular to the line of centers c. Since the center of the required circle is to be on c, the 
necessary and sufficient condition for it to be tangent to / is, in the present case, that the circle 
shall pass through the point of intersection of | with c. We are thus led to the problem: 

Given two circles and a point, to draw a circle passing through the given point and coaxial with 
the two given circles. 

This problem may be solved as follows: From an arbitrary point P of the radical axis r draw 
a tangent PR to one of the given circles, touching the circle at the point R. On the line PQ 
joining P to the given point Q find the point Q’ such that PQ-PQ’ = PR?, Q and Q’ being on the 
same side of the radical axis. The point Q’ belongs to the required circle, which is now readily 
constructed. 

This construction is valid for any point Q in the plane, and whatever the relative position of 
the two circles with respect to each other may be. 

The problem has, in general, one real solution. 

Also solved by C. N. Gro. W. Hartwe.t, Frank Irwin, Hersert N. CARLETON, 
J. W. Ciawson, and N. P. Panpya. 


469. Proposed by J. ALEXANDER CLARKE, West Philadelphia High School. 


If in an isosceles triangle, a circle is described on one side as diameter, and a line is drawn 
through the mid-point of the side parallel to the base, the circle and the parallel will intercept 
on the trisector of the angle at the vertex a segment equal to the radius of the circle. Show how 
this can be used to trisect any angle. 


By J. W. Ciawson, Collegeville, Pa. 


Let A be the vertex of the isosceles triangle. Bisect either arm at O. Draw the circle, 
center O, radius OA. Draw a line, OB, from O parallel to the base. Then if a line is supposed 
drawn to trisect the angle A, cutting the line OB at K and cutting the circle again at Q, we are to 
prove that KQ = R, the radius of the circle. 


Now 
AQ = 2B cos’ . 
Also 
cos 4 
sin (90° — A/2 + A/3) A 
| 
KQ = 20084 cos 4 sec | = R[ — 4 cost +3 | 


= R[ 2 — 2 (1 + +3 | = R. 


1 
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Whence, to trisect an angle, construct an isosceles triangle having an arm of the angle for 
its side and the angle for its vertex. “Draw a circle on the side of the isosceles triangle as diameter. 
Draw from the center of the circle a line parallel to the base of the triangle. Mark off on a straight 
edge a distance equal to the radius of the circle. Swing and slide the straight edge about until 
one end of the marked portion of the straight edge coincides with a point of the circle and the 
other with a point on the line while the straight edge passes through the vertex of the angle. 

Also solved by A. Jorrs. 


469A. Proposed by W. F. FLEMING, Chicago, III. 


A pole whose length is / stands vertically against a vertical wall. A spider is at each end 
of the pole. The pole is drawn out from the wall in such a way that its upper end moves down 
the wall at a uniform rate. At the same time that the pole begins to move, the spiders begin 
to travel toward each other at rates equal to the rates at which the respective ends move. Deter- 
mine the equations of the paths of the two spiders, in space. 


SoLution By H. S. Unter, Yale University. 


Let (zx, y) and (z’, y’) denote, at any instant, the positions of the spiders which have started 
from the upper (0, /) and lower (0, 0) ends of the pole respectively. Since the spiders begin to 
recede from the ends of the pole at the same time that the pole starts to move, and as they crawl 
along the pole at the same rates as the associated ends of the pole slide along the codrdinate 
axes, the distances which the spiders will have progressed along the pole will, at each instant, be 
equal to the distances which the corresponding ends of the pole have moved from their initial 
locations on the axes, quite regardless of whether the upper end of the pole moves uniformly or 
otherwise. In symbols 


= + [et + (y — (1 
a= +([(2’ —a) + (1’) 


where a and b denote the intercepts of the pole-line on the axes of x and y respectively. 
Since the spiders are on the pole-line 


Since the length of the pole is 1, a2 +b? =— (8). 
The analysis is now reduced to the elimination of a and b from the two sets of equations 
(1), (2), (3) and (1’), (2’), (3). 
Equation (1), when solved for b, gives 


b = “2y (4) 
Substituting b from (4) in (2) we find 
=P) 


Substitution of a and b from (5) and (4) in (8) leads to 
(at + yt — BP = Alyly — 
as the equation of the path of the spider which started at the upper end of the pole. 
In like manner, we find 
e*+y") 


a= 


and 
(2? + = 2la’(y” — x”), 


which is the equation of the path of the second spider. 
The spiders will pass at the point 


2 y=5 


if 
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which divides the pole into upper and lower segments equal to (I/2)(2 — v2) and (1/2)+2 
respectively, the pole then forming an isosceles triangle with the axes. 

Excellent solutions were received from Frank Irwin, J. A. Caparo, H. C. Feemsrer, and 
N. P. Panpya. 


CALCULUS. 


_ 384. Proposed by JOSEPH B. REYNOLDS, Lehigh University. 


In what time will a sum of money double itself at 6 per cent. interest per annum if com- 
pounded at indefinitely short intervals? 


So.tuTion By H. L. Acarp, Williams College. 


If the interest is compounded k times a year, the amount after n years is given by the formula 
=P(1+;)". 
When the interest is compounded at indefinitely short intervals, 
r \nk r kir nr 
A =limP (1 +5) = lim | (1 +7) = Pew, (1) 
In (1), setting A = 2P, r = .06 and solving for n, we have 


loge2 69315 _ 


Also solved by H. C. Femmster, W. W. Burton, G. W. Hartwett, C. E. Fuanaaan, J. W. 
Ciawson, FRANK R. Morris, H. 8. Usuer, Ovin, F. Forprro (Seville, Spain), and 
and Hersert N. 


386. Proposed by HERBERT N. CARLETON, West Newbury, Mass. 


C is a fixed point on the perpendicular bisector of a line segment AB. Locate a point D 
also on this bisector, such that AD + BD + DC shall be a minimum. 


Sotution By H. C. Fremster, York College, Nebraska. 


Let the foot of the perpendicular be E, CE = b, AE = EB =a, and DE =z. Then 
AD + BD + DC = 2 va? + 2? +b — 2, which is to be a minimum. Taking the derivative of 
this expression, setting it equal to 0, and solving for xz, we have 


z= = = DE, as required. 
MECHANICS. 


301. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 


A wire is hanging from two points in the same horizontal plane. If the difference between 
the length of the wire and the actual distance between the supports is very small, show that 


s=2(1+5), 


where s is one half of the length of the wire, c is the tension at the lowest point divided by w the 
load per unit of horizontal distance, and z is the distance of the lowest point of the curve to the 
point of support. 


] 
| 
. 
| 
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Sotution By A. M. Harpine, University of Arkansas. 


A solution of this problem will be found in Jean’s Theoretical Mechanics, pages 80-85. 
It is there shown that the length of the wire is given by 


= 5 ( — es) 


If we expand e*/¢ and e~*/¢ as power series in x and neglect all powers of z higher than the 
third we obtain the desired result. 
Similarly solved by Waurrer C. and R. M. Matuews. 


302. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 


A ball is projected from a given point at a given inclination 8 towards a vertical wall; deter- 
mine the velocity so that after striking the wall the ball may return to the point of projection. 


SoLuTion By Capron, Annapolis, Maryland. 


Let v = the required velocity, a = the distance of the point of projection from the wall. 
After ¢ seconds, the ball will have traversed x horizontally, y vertically, where 


z=vcosp-lt, y =vsinB-t — 


Its path will make the angle a with the horizontal, where tana = tan 8 — (gt/v cos 8), and 
its component velocities will be v cos 8 horizontally, v sin 8 — gt vertically. Subscripting the 
values at the instant of impact, we have 


% =a, t = (a/vcosf), y =a tanB — sec? 8, tana = tan 8 — (ag/v*) sec? B, 
v2 = v® — 2ag tan B + (a°g?/v*) sec? 8 = v® — ag (tan a + tan 8). 
The component velocities immediately after the impact will be 
ev; cos m horizontally, e,(K sin a, — C cos a) vertically, 


where, if e is the coefficient of restitution and u is the coefficient of friction during the im- 
pact, K = (5/7e) and C = 0 if » > [2 tana/7(1 + e)] or K =1/e, C = + )/e] if 
[2 tan a,/7(1 +.e)]. [See Routh, Elementary Rigid Dynamics, Volume I, §197. The ball is 
supposed homogeneous. | 

Consequently, ¢ seconds after the impact, the ball will have moved from the point of impact 
zx horizontally and y vertically, where (supposing downward motion not to have begun) at the 
time of impact 

xz=encosa:t, y =en(K sina, —C cosm)i — 


and it is required that when x = a, and therefore t = (a/er, cos a), 


y shall be = — = — atan + sect 8, 


a’ a 
a(K tan a — C) — Seta +a tan B — cect = 0. 
If we substitute in this equation the values of v;? and tan a given above, we shall have, 
after simplifying: 
2e*[(1 + k) tan — Clv® — ag[(1 + + 2Ke*) sec? + 4(1 + K)e* tan? — 4e°C tan 
+ 2a°g? sec? B[(1 + 2e? + 3Ke*) tang — — + + 2Ke*) sects = 0. 


+ 2Ke 
(1 + K) tang —C 


If we let 


=4e’%r and 
ag 


we shall have 


— 2(r sec? 6 + tan 8)a* + sec* B(4r tan 8 + 1)z — 2r sects = 
(x — 2r sec? B)(a? — 2 tan Bx + sec? B) = 0. 


1. 
v 
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The only real root is 
ag 


In case the ball at the time of impact has passed the highest point of its path (v? sin 28 < 2ag), 
the problem is clearly impossible; this may be made to appear by putting (— C) in place of (C) 
in the foregoing discussion. 

There are two cases when v? sin 28 > 2ag: 


7 + 10e + 


+e) > tana, = ag esc 28 + 5) 


e 
To these may be added: 
III. If = 0, 
v= cosec 28. 
By means of the relation 


tan a, = tan B tan (1 
combined with the values of v? in the two cases, we find that Case I (rolling impact) or Case 
II (rolling and sliding at impact) occurs, according as »cot 8 is greater than or less than 
(2(1 — e)/7 + 10e + 7e*}. 

If the ball is not homogeneous, the criterion for Case I and Case II is 


tana 
@+h 1+¢e’ 


and K becomes a?/e(a? + k*), where k is the radius of gyration for a diameter. The discussion is 
otherwise unchanged, so that in this more general case 


u>or< 


+ (a? + k*)(1 + 
ate + (a? + k*)e? 


1l+e 
according as » cot 6 is greater or less than 
— e) 
2a*e + (a? + k*)(1 + e*)° 


Also solved by J. A. Caparo, A. M. Harpina, and Josepn B. Reynowps. 


Note.—No solution of 300 has been received. H.S. Uhler should have received credit for 
solving 297 and 298. Enprrors. 


v? = ag cosec 28 - 


or 


QUESTIONS AND DISCUSSIONS. 


Epirep By U. G. MircHett, University of Kansas. 
NEW QUESTIONS. 


30. A certain Normal University wishes to offer thirty-five hours of college mathematics 
for the benefit of high-school teachers. What should these courses be in order that, primarily, 
they may be of the greatest value to high-school teachers of mathematics and, secondarily, that 
they may furnish stimulus for a more extended pursuit of the subject? 

Nore.—In transmitting this question the proposer writes, ‘The mathematical courses of 
our colleges seem to be designed chiefly for two classes of students, those expecting to pursue the 
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subject either in the pure or the applied field. It is conceivable that these courses are not the 
best for high-school teachers of mathematics, especially for those who do not pursue their 
studiesin course beyond the college. It is quite likely that there should be more survey courses 
even at the expense of intensive work over a narrow field. It is quite certain that the emphasis 
should be vhanged, giving more geometrical, historical and pedagogical courses. Hence I offer 
the above complement to Question No. 27.” 


Replies to Question No. 27 were published in the December and January 
issues of the 


31. In the light of questions 27 and 30, the Editors wish to propose that a symposium be 
called for on the question: What are the actual courses now offered in colleges and universities in 
this country for the preparation of teachers of mathematics (1) for secondary schools, (2) for 
colleges? The discussion may well lead to the consideration also of what courses should be 


offered for the preparation of teachers. of mathematics (1) for secondary schools, and (2) for 
colleges. 


DISCUSSIONS. 
I. RELATING TO A SIMPLE PROOF BY INDUCTION OF AN INTERESTING 
NUMBER RELATION. 


By Caries R. Dives, Dartmouth College. 


TuHEorEM: For any set (a;|i = 1, 2, ---, n) of n distinct numbers, real or 
imaginary (n > 1), we have 


(1) n n 1 


j=1 — Aj 


= 0. 


Proof: (A) Relation (I) holds for the smallest admissible value of n, viz., 
n= 2, 

(B) Assume that relation (I) holds when n = r; that is, for any set of r distinct 
integers, 


r 1 
Let 
r+1r41 
(2) 


t=1 j=l a; 


We wish to prove that N is zero. Multiply both sides of (1) by 1/(a,41— a1) 
and add to (2). Then 


r+1 1 1 r 1 


(3) N=DII + 


But 
1 1 1 
j=2 Ap Arg — G1 jae 1 — Aj 


and when 1 <i<r+1 


1 1 = 1 Qrt1 — A — 1 


=0 
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which finally reduces to 
1 1 


Thus (3) may be written 


r 1 1 r r+i 1 
N= + 


AG — A jar Ai — A; 
Jt 


1 1 1 
Arti — — Aj i=2 j=2 — = | 


1 r+1 r+1 1 


— G1 Mi — A; 


Then using relation (1) in form applicable to the set (a; | i = 2, 3, ---, r+ 1) 
we see that N is zero and, by induction, relation (I) holds as stated. 

This proof of a simple relation between numbers is of interest in an elementary 
way in algebra. While the theorem may be of no particular value in applica- 
tions, its proof by induction brings in certain elements which are not often found 
in a proof by that method. The ordinary assumption is used twice in the proof, 
whereas, in most, if not all, other induction proofs it is used only once. 

A simple proof of the theorem may be given if we presuppose the complex 
variable theory. For, if we have a set of distinct numbers (a), a2, «++, Gn), 
n > 1, the quantity 

1 
jai di — aj 


is, for every 7, just the residue at the point a; of 


and the sum of these residues is zero, so that the theorem is immediate. 
II. RELATING TO THE FOLIUM OF DESCARTES. 
By Maurice C. Baupin, Student at The University of Chicago. 
The current methods of tracing the cubic 
— pry = 0 


are very complicated; so complicated indeed that their authors have found it too 
laborious to apply them thoroughly and draw a correct figure.1 Dr. G. Teixeira 
in his Obras sobre Mathematica proposes a process by which, with a sensible amount 


1In Dowling and Turneaure’s Analytic Geometry the curve seems to have besides the double 
point at the origin, a cusp at P. 


j=l % — A; 
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of algebraic work, we can obtain one point on the curve; and the same analysis 
must be repeated for every point. Other examples found in textbooks are of the 
same character. To remedy this I offer the following somewhat simpler and 
shorter method for plotting the Folium. 
Let there be any right angle with its vertex at the origin of the cubic. Its 
sides 
y—rA\r=0, 


intersect the curve in two distinct points, 


which determine the line 
(1) f(z, y, +) = W+A— Dy W-A— 


where \ is a constant. If this right angle rotates about O, then f(z, y, A) = 0, 
where \ now is the independent variable, is the equation of the family of straight 
lines P,P, corresponding to the different values of \. Let us determine the 


envelope of these lines. Setting 


(2) 9 


and eliminating \ from (1) and (2), we get 
52? + 5y? — 6ry — Qua — Quy + pw? = 0, 


| | 
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which is the equation of a null ellipse centered at P (u/2, u/2). Indeed this 
can be seen from equation (1), which may be written 


y— «+ p(2x — = 0, 


where 


and is evidently satisfied for 


t=y=35- 


Therefore, f(x, y, 4) = 0 represents a pencil of lines through P. We can determine 
completely any one of these lines, f(z, y, Xo) = 0, by its intercept 


~ Xo — 
Hence, we draw the right angle (y — Aor)(Aoy + x) = 0, and plot 


and through P and Po we draw the line f(x, y, Xo) = 0. The intersections of 
this line with (y — Aor)(Aoy + 2) = 0 are two points on the curve. So are the 
intersections of every line f(z, y, Ax) = 0 through + — AZ), 0] 
and P with (y — Axw)(Axy + 2) = 0. P itself evidently is a point on the curve. 
Since the equation of the cubic is symmetrical in xz and y the curve has the 
bisector y — x = 0 of the codrdinate axes for its axis of symmetry; and we may 
confine ourselves to values of \ between 0 and 1. 


A CORRECTION. 


A correspondent has kindly pointed out that my recent Simple Proof of Hart’s 
Theorem which appeared in the February number of the MonTHLy was wrongly 
named because though it was simple and had to do with Hart’s theorem, it was 
not a proof. The correspondence of great circle to pole is, of course, one to two. 
I naively assumed that the pairs of circles corresponding to given circles would 
fall into two distinct groups and that one could confine one’s attention to one of 
them. Unfortunately, in many cases, the two are hopelessly twisted together. 
If any other reader of the Montuty beside my correspondent has read the article, 
I hereby offer him my apology. 


J. L. Cooimae. 


Harvarp UNIVERSITY, 
CAMBRIDGE, Mass. 
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PROGRESS OF THE ASSOCIATION. 


The Charter Membership. As these words are going into type, the member- 
ship list is growing at an average rate of eighteen per day. If this rate is main- 
tained until April first, the charter membership will have reached 850. Un- 
fortunately this March issue cannot be mailed until after April first (due to 
conditions beyond our control, which conditions also delayed the January and 
February issues and cannot be entirely overcome before June). Nevertheless, 
the printers’ forms will be closed about March 25, and hence it will be impossible 
to announce the final results. Suffice it to say, the figures are already phenomenal 
and indicate that the interest in the new Association is neither sporadic nor 
half-hearted. 

No adequate analysis of the membership has been compiled as yet, but a 
hasty glance shows: (1) that every state in the Union, the District of Columbia, 
Canada, England, and China are represented; (2) that New York is leading 
with 89 members, Illinois is second with 74, Ohio third with 69, and Massa- 
chusetts fourth with 57; (3) that not only those who signed the “Call” and 
attended the Columbus meeting, but large numbers of others have cast their 
influence with the new organization; and (4) that the membersbip is thoroughly 
representative, including many who are distinguished for research as well as 
those who are distinguished as teachers in both universities and colleges, in- 
cluding also many in normal schools and the larger high schools, and finally, 
engineers, actuaries and others not in the teaching profession. 

An address list of the charter members, that is, those who joined before 
April first, will be prepared as soon as practicable and distributed to all members 
of the Association. 

Institutional Membership. The growth of the institutional membership 
list has been as rapid as could have been expected. The idea is new and it 
requires time for the advantages to be realized and the arrangements to be 
made. Moreover, as there is no initiation fee in the case of institutions, there 
was not the same incentive, as in the case of individuals, to come in before a 
certain date. It is most gratifying, therefore, to note that some forty insti- 
_ tutions have already become members and that the number is gradually in- 
creasing. 

Lest some confusion may still exist with respect to whether an institutional 
membership includes its mathematical staff as individual members, the fol- 
lowing paragraph on this point is reprinted from the February issue (also because 
a misprint as it there appeared may have added to the confusion). 

A correspondent asks whether a delegate sent by an institutional member to 
a meeting of the Association would be counted as an individual member. This is 
clearly not contemplated by the constitution. Individual members are those 
who support the Association by the payment of the individual dues, and only the 
names of such persons will appear in the address list of individual members, to be 
printed later. There will also be printed a list of institutional members, but this 


? 
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list will not be accompanied by the names of delegates since these will vary from 
time to time. The delegates actually in attendance at any meeting will be given 
with the report of the meeting. An individual member may, of course, be 
delegated by an institution to represent it at any meeting. The two copies of 
the Monthly to be sent to institutional members will, in all cases, be mailed 
directly to the library of the institution, and not to individual members of the 
faculty. 

Sections of the Association. Evidence of activity in many directions indi- 
cates that the opportunities offered through the sections of the Association will 
be appreciated and that, in time, these will be widely developed. Therefore, the 
committee of the Council having this matter in charge has lost no time in formu- 
lating the regulations under which such sections may be organized. These 
have been agreed upon as follows: 


REGULATIONS FOR SECTIONS OF THE MATHEMATICAL ASSOCIATION OF AMERICA. 


1. Sections of this Association are governed by the provisions of the con- 
stitution of the Association, articles V, 1 and V, 2, and also by the following 
administrative rules, adopted by a committee of the Council and confirmed 
by the Council. 

2. The membership of any section shall be limited to members of the national 
organization, and members of the national organization residing within the district 
covered by the section shall be eo ipso members of the section. This shall not 
operate, however, to prevent other pérsons from attending meetings of such 
sections, with the approval of the section. 

3. A report of all meetings held during any year shall be sent to the secretary 
of the national association by the secretary of each section. The failure to present 
a report for two consecutive years shall be equivalent to notice that the section 
has been discontinued, and it shall then be omitted from the list of sections after 
due notice. 

4. It is presumed that each section will have at least one meeting during each 
calendar year. Failure to have a meeting during each of two consecutive calendar 
years shall be held to be equivalent to notice of discontinuance of the section with 
the action provided for in the preceding paragraph. 

5. The Constitution provides that expenses of sections shall not be payable 
by the parent organization. This is held to mean that the payment of any 
expense by the parent organization is optional with it. For the current year 
and until further action is taken by the Council, the national association will 
publish gratis the program of each meeting of any section and will furnish a 
sufficient number of copies for use before and during the meeting. All other 
expenses shall be borne by the section. 

6. Any section may request the payment of a small supplementary amount to 
cover its expenses from the members of the Association in its district, but the 
non-payment of such an assessment shall not operate to change the standing of 
a member in the national association. 
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The Committee of the Council having this matter in charge, consisting of K. 
D. SwarTzEL, ALEXANDER ZIWET, and E. R. Hepricx, Chairman, was appointed 
at the meeting of the Council in Columbus and was authorized to act with power 
in framing regulations for sections of the Association and in acting on petitions 
for the creation of such sections. See the January issue of the MonruLy, page 6. 

The first body to make application for admission as a section was in Kansas. 
A meeting was held in the autumn of 1915 at which the Kansas teachers of 
collegiate mathematics organized and appointed Professor U. G. Mitchell, of 
the University of Kansas, as their delegate to present their application at the 
Columbus meeting as soon as the national Association should give them an 
opportunity. They held their first meeting as a Section of the Mathematical 
Association of America at the University of Kansas on March 18, 1916. The 
program included (1) a report of the Columbus meeting by Professor U. G. 
Mitchell, (2) a paper on “Geometry for College Juniors and Seniors” by Pro- 
fessor J. W. Van der Vries of the University of Kansas, and (3) a discussion led 
by Professor Mary W. Newson of Washburn College. 

It is not too much to hope that this is the beginning of a long series of sec- 
tion meetings to be held in every part of the country and that in this way the 
whole membership of the Association may come into direct contact with its 
activities. 

Correspondence. Out of the mass of correspondence, an occasional letter 
is too good to withhold when we can secure permission to make it public. The 
following are of this character: 


To SECRETARY CAIRNS: 
’ Please find enclosed dues and application for membership in what promises 
to be the “livest” mathematical association on the continent. ' 

I believe some law of action at a distance will bring the benefits to us who 
are at aphelion and I hope that when the association is in proper working order 
a way will be found of accelerating our progress towards some center of energy 
and enthusiasm. 

Yours sincerely, 


NorMaNn ANNING. 
CHILLIWACK, 
British CoLuMBIA. 


To HEDRICK: 

My attention has recently been called to the fact that a new mathematical 
society has been formed under the title “The Mathematical Association of 
America,” and I write to congratulate you and your colleagues on your successful 
inauguration of this new manifestation of interest in and capacity for mathe- 
matical work in America. When one looks back, as I am able to, a full half 
century over the development of mathematical studies in America, and when 
one reflects on the admirable progress of the past quarter of a century, he is 
stimulated to entertain hopes, if not glorious visions, for the future. 
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Although I am poor from membership in numerous societies and associations, 
it looks as if it will be necessary to succumb to the “one more” suggested by a 
circular just received; but whether it will turn out to be practicable or not, I 
desire to throw up my hat in admiration for the fine progressive spirit you and 
your colleagues in the Middle West are showing in these matters. In the future, 
therefore, when I am spending the summer on Sirius, or perhaps some hotter 
star, I shall hope to look in on such activities and help if practicable to encourage 
the workers who may be expected during the next hundred years to achieve still 
greater progress than has been attained during the past hundred years. 

In the meantime, I have sent on my membership dues and subscription and 
am prepared to give you the most cordial support. There is great need for such 
an intermediate journal as you and your colleagues have evolved. This must 
help greatly to promote and diffuse interest and activity in mathematical science. 

With all best wishes for the new organization, for the American Mathematical 
Monthly, and with personal regards, 

Faithfully yours, 


R. S. Woopwarp. 
INSTITUTION 
or WasuineTon, D. C. 


To Preswent Hepricx: 

Two independent but converging tendencies in high school education have 
created a situation in which it seems possible for the new MatTuHEmaticat Asso- 
CIATION OF AMERICA to render a considerable service both to the general public 
and to the welfare of school mathematics. On the one hand there is a wide- 
spread movement for the adoption of the six-year high school program; on the 
other hand, there is a more or less prevalent sentiment that geometry, and, 
still more, algebra, are not planned and taught as they should be for the majority 
of high school boys and girls—who are of course not to enter college. More or 
less typical of such sentiment in its less rational forms are such drastic expres- 
sions—scarcely to be termed criticism—as, for example, the invocation of blessings 
on the girl who rejects algebra. Typical in a different sense are the confident 
dicta of the more psychologically minded, who assail cherished notions as to 
“mental discipline” by assuring the mathematicians that they are entangled in a 
“faulty and outworn psychology.” Confronted with this bold accusation from 
one in authority, the simple-hearted teacher may easily plead guilty, or at least 
nolo contendere. 

In the profession itself there are those who believe in “fusion,” or in “compos- 
ite” courses, those who feel that time is misspent in the seventh and eighth 
grades on arithmetical technicalities, those who lament the various limitations 
of our high school mathematics in comparison with that of secondary schools in 
other progressive nations. 

For all of these reasons it seems to the writer diesiitann, not to say urgent, 
that the mathematical curriculum of the high school and of the seventh and 
eighth grades should be promptly and thoroughly revised—by mathematicians. 
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Other agencies are working on other subjects and if mathematicians do not 
undertake this task there is danger that it will be rashly attempted by the un- 
skilled. Committees of the New England and Middle States Associations of 
mathematical teachers have been working on related problems for several 
years. For best results it is important that a national joint committee should 
be organized representing these and other bodies, unified by the support of the 
MATHEMATICAL AsSsOcIATION OF AMERICA. Will the Association do its part? 
Yours very sincerely, 
H. W. Ty er. 


Massacuvusetts INSTITUTE 
or TecHNoLoey, March 15, 1916. 


NOTES AND NEWS. 
Epitep By D. A. Rorsrocx, Indiana University. 


Assistant Professor J. M. Davis has been promoted to an associate professor- 
ship of mathematics at the University of Kentucky. 


Miss A. D. Lewis, of Mt. Holyoke College, has been appointed professor of 
mathematics at the Kentucky College for Women. 


At Rockford College, Ill., Dr. Bessrz I. M1Luer has been appointed professor 
of mathematics and physics. 


' Dr. H. L. AGarp has been promoted to an assistant professorship ot mathe- 
matics at Williams College. 


At the State College of Washington, Dr. E. C. Cotpirrs has been promoted 
from an assistant professorship to an associate professorship of mathematics. 


Longmans, Green and Company announce “ A text-book on practical mathe- 
matics,” by H. Leste Mann. 


The publishing house of B. G. Teubner in Leipzig has in press “ Partial 
differential equations of mathematical physics,’ by A. G. WrxsTER, of Clark 
University. 


In the University of Washington Publications in mathematical and physical 
sciences for August, 1915, appears a paper by E. T. Brett, on “ An arithmetical 
theory of certain numerical functions.” 


The Macmillan Company has recently issued a new edition of an “Elemen- 
tary synthetic geometry of the point, line and circle,” and an “Elementary 
synthetic solid geometry,” by N. F. Duputs. 
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At the meeting of the principals and teachers of secondary schools in affilia- 
tion with the University of Cincinnati, February 19, 1916, Professor L. C. 
KanrpInskI, of the University of Michigan, presented an illustrated lecture on the 
“Story of algebra,” which was recently given at the organization meeting of 
The Mathematical Association of America. 


The Euclidean Circle is the name of the mathematical club at Indiana Uni- 
versity. The Circle has existed for about twelve years, and is composed of 
students whose majors are in mathematics, juniors, seniors, postgraduates, and 
members of the mathematical faculty. The Club meets bi-weekly and the 
programs include reports by the members upon interesting features of the history 
and development of mathematics. The membership during the present year 
is about forty. 


John Wiley & Sons recently published a volume entitled “Theory and applica- 
tions of finite groups,” consisting of three parts. Part I, written by Professor 
G. A. MILLER, consists of 192 pages and is entitled “Substitution and abstract 
groups”; Part II, written by Professor H. F. BuicuFre.pt, consists of 86 pages 
and is entitled “ Finite groups of linear homogeneous transformations”; Part III, 
written by Professor L. E. Dickson, consists of 103 pages and is entitled “ Applica- 
tions of finite groups.” The work is dedicated to CAMILLE JoRDAN, and is the 
first treatise on group theory written by American mathematicians. 


On November 7, 1915, in connection with the celebration of the one hundredth 
anniversary of his birth, a memorial tablet to KARL WEIERSTRASS (born October 
31, 1815) was unveiled at his birthplace, Osterfelde, near Warendorf in West- 
phalia. On the tablet are these words: “An dieser Stitte wurde am 31-X-1815 
Karl Weierstrass, der grosse Mathematiker, eine Leuchte der Berliner Univer- 
sitit, geboren.” Weierstrass lived to be 81 years old and one of his most famous 
pupils was Sopbie Kowalewski (1850-1891). 


The annual meeting of the Pittsburgh Section of the Association of the Teachers 
of Mathematics in the Middle States and Maryland was held at the Carnegie 
Institute, Pittsburgh, January 29, under the presidency of Professor CLYDE S. 
Atcuison, of Washington and Jefferson College. Papers were read as follows: 
“Recent advances in the teaching of mathematics,” by R. H. HENpDERsoN, of 
the Woolslair High School; and “Entrance requirements in mathematics to a 
technical school,” by Professor S. S. Ketuer, of the Carnegie Technical Schools. 


The American Mathematical Society will hold its sixth regular meeting at 
Chicago on Friday and Saturday, April 21-22, 1916, the first session opening at 
ten o’clock, A. M., in Ryerson Physical Laboratory of the University of Chicago. 
This will be the thirty-seventh regular meeting of the Chicago Section of the 
Society. The next regular meeting of the Society in New York will be held on 
Saturday, April 29th, at Columbia University. 
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In Science of January 21, 1916, is a summary of the report of the committee 
on academic freedom and academic tenure of the American Association of Uni- 
versity Professors, presented at the annual meeting on January 1. The report, 
among other important recommendations, suggests the adoption by universities 
of four measures: (1) Action by faculty committees on reappointments; (2) 
definition of tenure of office; (3) formulation of grounds tor dismissal; (4) 
judicial hearings before dismissal. 


In further elucidation of the platform of the Association, attention is called 
to the article by President Hedrick in School and Society for March 11, 1916, 
in which he sets forth in greater detail for the general public the underlying 
causes which led to the formation of the Mathematical Association of America, 
and shows most emphatically that there can be no rivalry between this Asso- 
ciation and the American Mathematical Society, but that both are needed and 
each has a distinct field in which to make its contribution to the advancement of 
mathematics in America. 


An interesting article on “University Registration and Statistics” appears in 
Science of January 21. The registrations from thirty of the larger universities, 
including the large endowed universities and most of the state universities of the 
middle west, are compiled. These tables show a total registration in September, 
1915, of 100,514 students, or approximately one student from each thousand of 
population in the United States. This student body is governed and instructed 
by more than 12,000 officers and instructors, or about one officer or instructor to 
every eight students. During the summer sessions of 1915, the thirty institu- 
tions report registrations of 35,652 students. For the year 1915-16, the following 
are the eight universities with largest registrations: Columbia (7,042); Penn- 
sylvania (6,655); California (5,977); New York University (5,853); Michigan 
(5,821); Illinois (5,511); Harvard (5,435); Cornell (5,392). 


An important item of news which will be appreciated by very many insti- 
tutions is concerning successful mathematical clubs in colleges. It is well known 
that research clubs flourish in the large universities, but it may be thought 
impracticable to find a satisfactory basis for clubs in colleges, and especially in 
the smaller colleges. The fact is, however, that mathematical clubs do flourish 
not only in colleges but also in high schools, and that so-called “ Junior Clubs,” 
not primarily for research, are very successful in many universities, along side of 
the strictly research clubs. It will, therefore, be a great stimulus to all con- 
cerned to know how some of these successful clubs are organized and what is the 
character of their meetings. It is desirable to have reports from various kinds 
of institutions in many parts of the country, for instance, from colleges for men, 
colleges for women, coeducational institutions, and so on. Please send contri- 
butions of this character, as well as all other news items of general interest, to 
Professor D. A. Rothrock, Indiana University, Bloomington, Indiana. 
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The war has caused a change in the form of the Educational Times which 
has been published in London as a monthly since 1848. In the future it is to 
appear as a quarterly, but without the mathematical columns so long a feature 
of the monthly. Up to July, 1849, only occasional mathematical questions, 
solutions and papers were published. But with the August issue of that year, a 
beginning was made in numbering the questions. These have rapidly accumu- 
lated through the years until, with those in the issue for December, 1915, they 
now total 18,139. After about 1,400 questions and many solutions had been 
published, it was decided that some of the mathematical material published in 
the future should be reprinted. Thus Volume 1 of the “Reprint” appeared in 
July, 1864, and contained material taken from the Times for the year July, 
1863-June, 1864. Latterly these “Reprints” have been issued semi-annually 
instead of annually. They total 103 volumes, 75 in the first series and 28 in the 
second. 

It is now proposed to start another series entitled: Mathematical Questions and 
Solutions. This is to be issued as a monthly of 20 pages, 4 of questions and 16 of 
solutions, about twice as much as in the former average monthly issue of the 
Times. The first number of this new series was published on January 7, 1916. 

The Questions are available at the subscription price of five shillings the half- 
year, or ten shillings the year. Subscribers will receive their copies post free, 
and, if desired, at the end of each half-year, a case for binding the same in a 
volume. Subscribers who do not desire the numbers monthly can receive the 
bound volumes at the end of each half-year at the same price. To non-subscribers 
the price of separate numbers will be one shilling net, and the complete volume 
six shillings, six pence. 

Because of the interesting results stated in many of the questions proposed, it 
is manifestly more desirable to subscribe to the monthly issues. For this reason, 
too, a file of the Educational Times is valuable in a library for the mathematician, 
because of the hundreds of questions it contains, even since 1863, which have 
not appeared in the “ Reprints” —as solutions were not forthcoming. 

A portrait and biographical sketch of Mr. W. J. C. Miller, editor of the first 
66 volumes of the “Reprints,” appeared in this MontTHLy, volume 3, 1896, 
pages 159-163. 


IMPORTANT NOTICE TO PRESENT MONTHLY SUBSCRIBERS. 


Henceforth, the subscription price of the MonTuty will be three dollars net 
to all non-members of the AssoctaTIon. The following adjustments for prospective 
members are proposed: 

(1) Those who have already paid their subscriptions for the entire year 1916 
are asked to send one dollar additional, which will entitle them to membership in 
the AssocraTION. 

(2) Those who have not paid for 1916 are asked to send three dollars, which 
will entitle them to membership and include the Montuty. No further sub- 
scriptions for 1916 will be received at the old rate of two dollars. 

In the case of subscriptions under (1) or (2) which expire before the end of 
1916, please add thirty cents extra for each copy needed to complete the year. 
Hereafter all subscriptions will date from January of each year. 

(3) An institution in which the Calculus is taught may become an institutional 
member of the AssocraTION by the payment of five dollars annually, which will 
entitle the library to receive two copies of the MonTuLiy and the institution to 
send a voting delegate to all meetings of the AssocraTIon. Institutions in 
which the Calculus is taught, whose libraries have already renewed their sub- 
scriptions for 1916, are asked to send three dollars additional and thus become 
institutional members of the ASsocrATION. 

Other institutions, and those not wishing to become institutional members, 
whose library subscriptions have already been renewed for 1916, are asked to 
send one dollar additional to complete the advanced price of the Montuty. No 
further subscriptions will be received at the old rate of two dollars, and no dis- 
count from the advanced rate of three dollars will be allowed on subscriptions made 
through agencies. 

(4) The obligations of the Monruty for 1916 will, of course, be fulfilled on 
the former basis in the case of any individual or institution whose subscription 
has already been paid, and who may decline to make the adjustment on the 
new basis. 

(5) Please note that all subscriptions to the MonTuLy and dues in the Asso- 
CIATION are to be paid to the SEcRETARY-TREASURER, Professor W. D. Carrns, 
55 East Lorain St., Oberlin, Ohio. 

If you have not already returned the membership blank, please do so at once. 
Delay may make it impossible to secure the back issues of the MonrTHLY. 
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CONSTITUTION AND BY-LAWS OF THE MATHEMATICAL ASSOCIATION 
OF AMERICA. 


ARTICLE I—NAME AND PURPOSE. 


1. This organization shall be known as Tot MATHEMATICAL ASSOCIATION OF AMERICA. 
2. Its object shall be to assist in promoting the interests of mathematics in America, especially 
in the collegiate field. 


ArtTIcLE II—MEMBERSHIP. 


1. Any person who is interested in the field of collegiate mathematics shall be eligible for 
election to membership in the Association. 

2. Any institution in which the Calculus is regularly taught shall be eligible for election to 
institutional membership in the Association; such an institution shall have the privilege of sending 
a voting delegate to the meetings of the Association. 


ArticLte III—Orricers. 


1. The officers of this Association shall be a President, two Vice-Presidents, a Secretary- 
Treasurer and twelve additional members of an Executive Council, together with a Committee 
of three on Publications, who shall be ex-officio members of the Council. 

2. The President, Vice-Presidents and Secretary-Treasurer shall be elected annually for a term 
of one year, and four members of the Council shall be elected annually for a term of three years. 
They shall be eligible for reélection, but not for more than two consecutive terms, except in the 
ease of the Secretary-Treasurer, whose term may be extended indefinitely. The Committee on 
Publications, consisting of the Managing Editor and two other members, shall be appointed by 
the Council. 

3. The Council shall transact the official business of the Association and shall report its 
actions at the annual meeting of the Association and in the official journal. Any proposed action 
of the Council which makes or alters a question of policy shall be published in the official journal 
before final action has been taken, so that members of the Association may make known to the 
Council their individual views. 

4, The Council shall have authority to fill vacancies ad interim. 


ArticLE IV—MEETINGs. 


1. The annual meeting of the Association shall be held at such time and place as the Council 
may direct. 

2. The Council shall have power to call other meetings of the Association whenever it may be 
deemed expedient. 


ARTICLE V—SECTIONS. 


1. Any group of members of this Association may petition the Council for authority to organize 
a Section of the Association for the purpose of holding local meetings. ‘The Council shall have 
power to specify the conditions under which such authority shall be granted. 

2. The Association shall not be obligated to pay from its treasury any of the expenses of such 
sections. 


ARTICLE VI—OFFICIAL JOURNAL. 


1. The Association shall publish an official journal, which shall be sent free to all members 
of the Association in accordance with Article VII. 

2. The Council shall have power to conduct negotiations with respect to securing an official 
journal, and shall have full control of its publication and sale. 


Articte VII—Dvss. 


1. An individual member of the Association shall pay an initiation fee of two dollars at the 
time of his election. 

The initiation fee shall be waived in case of those who join the Association before April 1, 1916, 
and this clause shall be dropped after its provisions have been fulfilled. 

2. The annual dues of an individual member shall be three dollars, including a subscription to 
the official journal. 

3. The annual dues of an institutional member shall be five dollars, including two subscriptions 
to the official journal. 

4. All dues shall be payable on the first of January of each year. Should the annual dues of 
any member remain unpaid beyond a reasonable time, his name shall be dropped from the list, 
after due notice. 

5. New members entering the Association after April 1, of any year, shall have their dues 
prorated for the balance of the year, except when they desire to receive the full current volume 
of the official journal. 


ArtTIcLE VIII—AMENDMENTS. 


This Constitution may be amended at any annual meeting of the Association by a two-thirds 
vote of those present and voting, provided that such amendment shall have been printed in the 
official journal at least one month before the date of such meeting. 


BY-LAWS. 


1. Election of Members. Election to membership shall be by vote of the Council upon written 
application from the individual or institution seeking admission. 

Those who shall be admitted to membership before April 1, 1916, shall constitute the list or 
charter members. 

2. Nomination and Election of Officers. Two months before the date of the annual meeting, 
all members shall be given an opportunity to nominate by mail a candidate for each office for the 
ensuing year. One month before the annual meeting, the Council shall announce two candidates 
yor each office, one being the person who received the highest vote in the nominations and the othef 
being selected by the Council from among the several nominees next in order. 

The election shall be by mail or in person and shall close on the day of the annual meeting. 

Twelve members of the Council shall be elected at the first meeting of the Association, and 
the secretary shall draw lots to determine which four of those elected shall serve for one, for two, 
and for three years respectively. (This clause shall be dropped after its provisions have been 
fulfilled.) 

3. Committees. The Committee on Publications shall have charge of the official journal and 
of all other publications of the Association, under the direction of the Council. 

The Council may appoint any other committees and delegate to them such power as may, 
in its judgment, seem desirable. 

4. Price of Publications. The Council shall fix the price of the official journal, and of any 
other publications of the Association to non-members, but in no case shall the journal be sold for 
less than the annual dues of individual members, as specified in Article VII of the Constitution 

This shall not be construed to affect existing contracts with any subscribers or news agencies 
for the year 1916, who may decline to readjust on the new basis. (This clause shall be dropped 
after its provisions have been fulfilled.) 

5. Amendments. These By-Laws may be amended at any annual meeting under the same 
conditions as specified in Article VIII of the Constitution. 
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LATEST MATHEMATICAL TEXTBOOKS 


Boécher and Gaylord’s Trigonometry 


By Maxime Bécuer, Professor in Harvard University, and H. D. Gay- 
LORD, Master in Browne and Nichols School, Cambridge. ix+142 pp. 
12mo, $1.00. 


W. F. Oscoop, Harvard University:—It meets the need of treating briefly, but 
adequately, a brief subject, thus enabling the instruction to proceed with- 
out undue delay, to the larger subjects of analytic geometry and the calculus, 


H. C. Van Buskirk, Throop College of Technology, Pasadena, Calif.:—I have ex- 
amined it quite carefully and think it is a very good text. It is clear and 
concise and the quite uniform consistency in the data of the problems is a 
pleasant relief from the usual ‘‘hit and miss’’ plan, or lack of plan, of 
most trigonometries. 


Dowling and Turneaure’s Analytic Geometry 
By L. W. Dow tina, Associate Professor of Mathematics, and F. E. Turn- 
EAURE, Dean of the College of Engineering in the University of Wisconsin. 
(American Mathematical Series.) xii+266 pp. 12mo. $1.60. 


E. E. Decovu, University of Oregon:—It is a comprehensive and well worked out 
text that should prove a valuable textbook. 


Srewart L. MacDona xp, State Agricultural College, Fort Collins, Colo.:—I rather 
like the idea of early introducing polar coordinates which the authors use. 
The general treatment seems to be clear and easily read. 


B. L. Remick, Kansas State Agricultural College:—A first examination yields on 
the whole a rather favorable impression, especially with respect to the use 
of the graph and functional idea. 


Snyder and Sisam’s Analytic Geometry of Space 


By Virert Snyper, Professor in Cornell University, and C. H. Sisam, As- 
sistant Professor in University of Illinois. (American Mathematical Series.) 
xi+289 pp. 12mo. $2.50. 


E. J. Witozynski, University of Chicago:—My first impressions are extremely 
favorable. It is, I think, the best book on the subject now in our posses- 
sion and I shall use it "the next time I have an opportunity to give a 
course on the subject. 


HENRY HOLT AND COMPANY 


cca, 34 West 33d Street 623 So. Wabash Ave. 
NEW YORK CHICAGO, ILL. 
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